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1 . In a process for the production of mineral wool 
fibers according to the jet blast process, corr.prisi^g 
issuing at least one melt stream from at least one 
opening in the base of a melting crucible into a 
converging-diverging drawing nozzle, flowing a gaseous 
blasting medium ir-to the nozzle substantially parallel 
to the melt stream so as separate the melt stream 
into fibers , the blasting medium being drawn into the 
nozzle by suction due to a pressute drop produced 
between r.hft Jinzzle. inlftt and our.lP.t-, and passing rhft 
fibers and spent blasting gas into a diffuser connected 
downstream of the nozzle to reduce the gas flow rate, 
the improvements which comprise effecting 

a) a maximum drop pressure in the inlet of the drawing 
nozzle ; 

b) a minimum drop pressure in the diverging portior. 
of the drawing nozzle over a maximum length 
without separation (transition) of the laminar 
boundary layer ; 
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c) ' the subsequent pressure conversion initially with 
a shock at a constant cross-section of the 
drawing nozzle and subsequently in a subsonic 
diffuser. 
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The present invention relates to a process 
lor the production of mineral vocl Ji ^ er5 
according ,o the )«t process, in which melt 

streams flowing out under the .fleet of gravity 
and additional pressure forces, from melt outlet 
openings positioned on the underside of a 
crucible containing the mineral »«lt are separated 
into fibers, are drawn out and are coded at 
solidification temperature while passing through 
drawing nozslcs, under the effect of gases 
flowing at a high speed, substantially parallel 
L0 the melt stress. Th* process for the_prc>- 
duction of mineral wool was suggested m 19--! 
(German Patent No. H29.55*). 

in contrast with those processes for the 
production of mineral wool in which the operation 
of separating into fibers take piece using 
centrifugal forces, the jet blast process 
has the advantage that there does not have to 
useo any moving parts which come into contact wun 
the mineral melt streams. In the jet blast 

process, the rperat.on oi sep.«tin 8 into ^r. 

taRes place in a purely aerodynamic manner using 

air steam or other gases. 

r„»- the oroduction ol 
A jet blast procesf loi the proa 

-■ • • Parish Patent No, 
• *r-«i wool is sucscucfl in BMtisn 
mineral *ooi a» ._ se t>aratine 
qo* A6=5 in which the operation of sepai 

cu^,fc«o?, successive blasting 

into takes plai-o hi l« StfffM ' 1 

. s whereby after *' first operation ot 
Siage ' \ I 7 Jo «ioer S in the fir., ^-tin ? sta ? c, 
separating into - cl . I) , rufiu „ into fibers then 

a second operation ot s,,- utxn 

with o clifiniic in direction, 
takes place v.th * undrnwn f">*« 

~* hiastin" stage. Uuckpi, 
second W* 8 """ » , rrt iinc and there- 

in* are subject to a slower coolmL 
which are suuj* ^ second 

fore are still adequately v^c-ous 
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blasting stage, are also drn^v. out: fuers 
which have been di-avn out in the hrst Masting 
stage so That they are adequately Tiun should 
already have cooled down ~& such an cxteci upon 
^ entering int*o rli« at^uiiiJ bia> i iiig swigF mar a 

further drawing-out operation cannot takt- place* 

The fioex formation process in The jet 
blast' process 1* so far substantially unclear. 
The calculation may be made front the quantity 
IQ of wool produced per melt outlet opening of the 
crucible per unit X imc and - f roar The ave r&ce 
fJLoer diameter that r according to the prior art, 
approximately ^000 id :iper are produced per 
second from each nozzle opening. The rate of 
15 flow of The drawing-out blasting medium is 

approximately sonic speed, i.e. between "500 and 
^00 m/s. Even vhen the assumption is made that 
the ^iber reach The maximum speed of the 

blasting medium, then at. least 12 ucpar-; c :Ji.^cr 
2Q are drawn out from one melt stream. Therefore, 
the assumption is made according to l\SZ m Patent 
No. 2,206,056 That the melt stream is accelerated 
very considerably and is simultaneously attenuated 
upon entering into tLi* blasting medium and 
o- approaches the speed of the blasting medium. While 
the melt stream continues its path through the 
nozzle, parts thereof exhibit the tendency 01 
moving sideways whereby »as a result, tr.ey 
enter into a zone of the blasting medium which 
30 i s at a different speed. nthcr parts of the molt 
stream remain in the zones whinh hove a high speed 
and overtake the parts initially mentioned which 
entered into the zone oi slower speed. As a 
result , the melt stream moves in a looped- 

or zig-zag motion. Therefore, according to this 
fcfi A 20 193 
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idea, the -i^ ers have to be draui out inside 
the nozzle in the manner of a multiple whip 
cracK effect, where a multiplication ol The 
t ibers occurs. 

This idea lor the operation of separating 
into -it^ r$ led to the development of a process 
according to t'.S. Patent No. 3, £7^,5*6 which 
does not use drawing nozzles. According to 
this sii2gesrion> the mf±l t ^rreArr ejit^rs Into a 

flow at an angle and is struck therein by 
a gas stream and is drawn out into 1 usrs 
utilising this whip crack effect- However, a 
process of this type is difficult to control 
because there is no guidance for the different 
j - aas flows and streams.. 

The present invention is based- t>i*i the idea 
that the operation of separating into fibres, 
i.e. the xnul tipllcaxion of the melt streams into 
a plurality of fibers is effected by the pressure 
drop in the inlet of the drawing no2zle, Accord- 
ingly, the melt stream is already split up into 
individual streams in the inlet of the drawing 
nozzle, the individual streams being drawn out 
within the drawing nozzle, optionally with 
funher multiplication. 

Thus, an object of the preseni invention 
-co provide a process lor the product ton oJ mineral 
wool fibres, in particular rot-k wool fibers, 
according to the jet blast process, in which at 
least one melt stream issues Iron at Irasi one 
opening in the base o I a melt mi: crucible, whitn 
melt stream is separated into Iioers in a con- 
verging-di vcrgi ng drawing uozzJe by a gaseous 
blasting medium which flows substantially parallel 
to the melt stream ax sonic speed and/or supersonic 
Le A 20 193 
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speed/ whereby the blastinc ~e: : *u- is drawn into the 
nozzly by suction, by w. pressure drc/ which is produced 
between the nozzle inlet and nozzle outlet., and the rate 
flow is reduced in a diffuser connected downstream, 
6 characterized by the Joi lowing features: 

al A inaxxmuni pressure drop is in the inlet of the 
drawing nozzle ; 

b) a minimum pressure f;t^ is in— th* diverging, portion, 
of the drawing nozzle over a maximum length without 

j a transition or separation of the laminar boundary 

layer to turbulent flow; 

c) the subsequent pressure conversion takes place 
initially with shock at a constant crcss-sec-aor. of 
the drawing nozzle and then in a known icajiner in a 

1 5 subsonic diffuser. 

Another object of the present invention is to provide 
an apparatus for carrying out the process. 

The present invention is explained in detail 

with reference tc the accompanying dravincs, wherein: 

20 Ficure 1 is a schematic sectiona: view shovinc the me.t 

stream at the inlet into the drawinc nozzle, 

Ficure 2 is a schematic view of a par ei cuidi ly wicfened 

shap of the inlet contour or the drawins nozzle , 

Figure 3 is a schematic sectional view showinc a drawing 

nozzle for carrVinc out the process, 

Figure 4 is a scheiTiatic sectional view showing a specific 

embodiment witV. propui- r \or. jet noizles , 
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Figure 5 is a schematic sectional view showing propulsion 

jet. nozzles designed as Iaval-nc22le£ , 
Figure 6 is a schematic sectional view showing a irawmc 

nozzle with a hot gas flow against the melt threads, 
5 Figure 7 ir a schematic sectional view showing a dravinc 
nozzle with a suction- removal of the laminar 
boundary layer, 

Figure 8 is a schematic sectional view showing the diverging 
port: r; of the drawing nozzle, 
10 Figure 9 is a schematic sectional view showinc the dif f user 

■m * • 

_ I m - with transverse flow obstructions, 

* m *■ w 

Figure 10 is a perspective view o.^L * «?^t-c;h?ne/? cra^i.nc- 
• nozzle, 

Figure 11 is a schematic sectional view showing a donble- 

row arrangement of melt outlet openings, and 
Figure 12 is a Schematic sectional view showinc mat pro- 
duction. 

m M m 

The numerals specified in the figures identify in 

» » - * 

• particular th« following : 

20 1 The melt stream 

'2 Nipple on the underside of the < ruc-iblc 
3 Melt outlet opening 
h .Helting cx-ucible 
=5 Contour of the ruel t stream 
25 6 Flow line oi Th<* bl^stin^ medium 
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Plane of the narrowest drawing nozzle cros^- 

Converging portion of the dravine nozzle 
Diverging portion of the drawing nozzle (Laval 
portion) 

Outlet plane ol the diverging, portion 
11 Portion of the drawing nozzle viih a constant 

cross-section (shook portion) 
1!1 Subsonic diffuser 
10 15 Mixing zone for the blasting medium and 
propulsion jet medium 
14* Propulsion jet nozzle 

15 Supply line for the propellam 

16 Inflow channel for. the propulsion jet? 

17 Boundary wall. nCthe. inflow channel U> 
lt> Hot gas supply at the melt outlet 

Flames to produce the hot ga« 
Vacuum chamber for removing the laminar 
boundasry layer by suction 

Suction-removal slit for the laminar boundary 
layer 

Dividing plate for preventing transverse flows, 
in the diffuser 
Mixture feed 
25 m Spiral conveyor 
2-> Melting furnace 
2b Melt 
27 Forehearth 
2e Addition of binder 
29 Conveyor belt 
70 Fan 



19 
20 



30 



La A 2 0 193 



Received at: 8:51AM. 11/29/2001 



^GOBAIN 00148395562 




29. NOV. 2001 16:03 



m36 



P. 



-7 - 



i o 



1 5 



20 



25 



31 Purification or outgoing air 

32 Rav mat 

33 Mat compression 
3*i Hardening furnace 

The concept oi\ which the invention is based, 
concerning the process of separating into fibers, 
will firsxly "be explain d with reference to Figure 1: 

The melt stream 1 issues at 3 from the nipple 2 
at the base of the melting crucible M . The melt 
stream is accelerated due to the suction effect of 
the blasting medium flowing into the drawing nozzle, 
whereby the cross-section of the me] t flow contracts. 
If there is a large enough drop in pressure in the 
inlet of the drawing nozzle, the melt stream achieve? 
a contour 5 which has a steeper curve than the flow 
line 6 of the blasting medium so thst tlie melt stream 
is surrounded by a zone of low pressure. The forces 
exerted thereby on The melt stream transversely 
to the direction of flow initially causes a 
fringing (cross-section B) of the cross-seci ion 
of the melt stream which is initially circular 
(cross-section A) immediately after issuing from 
the nipple. During its further course into the 
drawing nozzle, the melt stream breaks down into 
a plurality of individual streams (cross-section 
C). The decomposition into individual sxreacs 
is completed upon reaclnrt? the narrowest crosr 
section 7 of the -drawing nozzle. 

The thread mul t i p J i cat ion in the inlet oi 
the drawing nozzle m«y reach values of from "o 
to several TOO, i.e. from "0 to 100 individual 
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threads result, each from The mell STream issuing 
from the Belting crucible. 

The ratio of the pressure? at xlie narrowest 
cross-section ol the drawing nozzle and ol the 
surroundings of The crucible cannot fall below 
0.526. In this case, the blasting medium reaches 
sonic speed at the narrowest cross section of the 
drawing nozzle. This pressure drop should no* 
lake place ac-coxding to the invention in the inlet 
of the drawing nozzle wirh the largest possible 
fall in the shortest possible distance. This is 
achieved by the shaping of the nozzle in the con- 
versing portion *> . The c urvature of the contour 
of the drawing nozzle is preferably shaped such thai 
the flow line of the blasting medium can still just 
follow it. The curvature should be greater than 
the naturally devel^pxnc flow ^t^ew contour cJ the 
inlet flow into a Borda-openi ng or a n orifice in 
which the converging part is reduced to one edge. 
The optimum curvature is appropriately determined 
,,v experiments. It has been found thai the cpnrou: 
f«-r nchieving a maximum pressure drop in 
the inlet of the nozzle extends between two 
concentric arcs of a circle with radii of about 
r.=2^ and r^-pO',, p/«fe«Wy r 2 -52<-, of the 
width b of the drawing nozzle at its narruwesi 
cross section. A g"od approximation of the 
maximum pressure drop is achieved when the 
contour is described through an arc of a circle 
with a radius r*30* «r width of the drawing 

nozzle at its narrow*:;- cross section. 
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The circular arc which describe? the inlet 
contour of The drawing nozzle, preferabl> has 
a length of from to 1 ♦ preierably from 11<- 
to 120 angular degrees. 

An even better approximation "f the maximum 

pressure drop is Achieved *hen the contour. 

starting at the narrowest cross-sectu«n of the 

drawing nozzle is initially described through 
"To 

a first arcjLr^*- a circle with a first radius 

r = kC% of the width of the drawing nozzle at 
a 

its first cross-section with a length oi frvm 
**Q to 50 angular degrees and then tanaentially 
thereto through a second arc of a circle with 
a second radius r fe = 30* of the width of the 
drawing nozzle at its narrowest cross-section and 
a length of from k5 to <40 9 preferably 75 angular 
degrees. Such a contour is illustrated in Figure 
The figure illustrates the drawing nozzle axis 
A and the inlet contour S of half a nozzJe. The 
inlet contour should preferably extend between 
the two corcentric arcs of a circle (shown in 
dashed with the radi4 r x and-r 2 . It is. 

particularly preferred for the contour 



ini- 



tial!" to oe described through an arc of a circle 
25 with a radius r to which a second arc of a 

circle with the radius r fa is connected tangent- 
ially. For example, with a drawing nozzle having 
a width at its narrowest * ross- *e<: t i on uf 5 mm, 

the first radius r sho 'id eqviai 2 mm rnd.Thc 

a 

30 second radius r K should equal 1." mm. 
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The melting crucible * is preferably t.'-sition- 
ed at such a distance 1 rem the drawing nozzle 
that the melt outlet optninc is at a pressure 
level of from 0.92 t ..- O.^S, particularly preferred 
:. at approximately 0.^, of the ambient pressure. 
The diameter of the melt outlet opening > pre- 
ferably measures between "SO* and ?G% of the width 
of the drawing nozzle at its? narmwesi troS:? " 
section. 

, 0 Reference is made if- Figure " in t".e following. 

The individual threads which have been pro- 
duced by separation in the nozzle inlet are sub- 
stantially drawn-out into :i^rs in the diverging 
portion ° of the drawing nozzle. It ha* been 

i: found that the length of the individual threads 
finally forming the mineral wool is essentially 
determined by the conditions prevailing in the 
diverging portion <» of the drawing nozzle and by 
it* length. Pressure shocks must be avoided in 
this region. The blasting medium entering at 
sonic speed into this pari of the nc.y.*l<- is further 
accelerated according to the invention ovi-r «*s 
long a stretch as possible. The length ..f the 
diverging part of the nozzle is restricted by a 

21 laminar boundary layer developing on the vail of 
the nozzle which increases over the length ol the 
nozzle and finally became* turbulent and thereby, 
simultaneously, rar idl: bfcowfes zhiefc-.r . 

fne serration of th« laminar oouncary layer 

jL- would lead to a d i st u ,•».«,..• in the s»pe r- -n it- n.-rf 
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of the blasting medium ard would thereby 
initiate compression shocks. The - ^ vhu-h 
are still viscous in t^e diverging region w( u i d 
tear off, thus producing shorter t^oers* fu rUi»-i"- 

r more, as a result ol the irregular flow c>ndi x i • »n> 
prevailing at this time, the formation oi irregu- 
larly drawn-out melt porxiuns. for example ilu* 
production of thickened — k*r ends, w.-utd 
" promoted and pearls would be produced as & re>*;;i 

]<\ cif a very premature and jrreEular tearing- 1 -! 1 
action. 

wHlv "trie coDcept r£ it :l "d erl auC'-'c c^-;jvt;i;.-;. • 
the process of separating into J _ ^ ^ i; *. ha> 1 n 
to the recognition that lor the production "J 
j- : ibers with as small a dispersion as* p<ifi>iM<* 

4-r _"iU>er thickness and fabei length and i«- <av^i<l 
i.hc formation of pearls, i 1 is necessary to prv- 
vade definite flow cor? r ii l*ons which are a- un- 
disturbed as possible for the hla^xint: uniium 
- ; , in xhe diverging portion. f-'nr example, if 1 no 
t!i\*Tftnj parT was too Jung, the result W'.wifJ 
hie a substantially uncontrollable .c:. .•; : 

Laminar boundary layer wj th a substantial^ 111- 
cielinixe reaction on the su|»crs«">n i t f \ ov tin- 
t>la*tiuti medium. "n th*-- nthor hand. a d * \ e ri! 1 nr 
portion which is t"«i *h-TX ui-tild either n-<? |<r — 
duce sufficiently i'ineJy (lrawii-oi :ufcr5, i.e. 
wuuld produce Thicker and short f»r fi^-rs , it ih<- 
Jibers are eooied fast rinnigli, ur, it the C""Li!iii 
- u [jrcM-css doe* not xa^e plan- Imsc di'tu^h, the 

(Iravinij-t/Ot process wmild he e« 'ii I i nued :n i'-:ii'»n> 
lying further downstream, in vhu-h oeiiuiio 
I* I «»w conditions prevail. 

It has J?een found that a s^.:>a: :i : lc-:: ..I * 
boundary layer only occurs with a c-iver-.:jirit; portion 
Le A 20 193 
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9 cf length greater than MO mm. Therefore, 
according to the invention, the diverging 
portion 9 of the drawing nozzle preferably ha** 
a length of from 15 t& ram . 

The expansion angle i of the diverging 
portion should preferably be Detveen l.S*and 
2 . 2° , most preferably approximately 2 s T so that 
the blasting medium undergoes a ccnstant further 
acceleration vith a minimum pressure c;or . 

.The pressure at the outlet 10 of the diverging 
portion of the drawing nozzle is appropriately 
pre-determined at from 0.2 to 0.**, preferably 
from 0 . ~5 to 0-35 ol the ambient pressure uf 
the crucible. 

Before the fibers can be deposited to form 
a mineral wool taat, the flow rate of the 
blasting medium must be reduced. Th«- transition 
from supersonic flow to subsonic flow effected 
by shocK waves. As has already been stated, 

such shock waves constitute disturbance* 

to an ordered fiber drawing prnces>. Thereiure, 
according to the invention it is- proposed t*.. 
effect the pressure conversion by a deiined shock 
such that a disturbance of the drawing-out process 
is substantially avoided. Therefore, the 
shoe:: wave is forced mti» a reait'n <»f t In* 

drawing nozzle with a constant c2*vss -sec t i <m 11. 
The length of the nozzle part with a <: , *»n?tant 
cross-section may appropriately amount to l'rnm "Sf 
to SO f r, preffrahly from oo ti- 7 r, 'r ' f tht* width t*r 
i be fMtrx ion with constant c-r'.n>s-^t , < th'ii. 

Al uk»u^Ii for introducing and .Hxint tin- 
shock wave. -Unusual ly surf -ices t pr-'Vitlr 

h region with constant crv*s-srci i nn , i i may he 
appi op i ie t.»; «al*o to pun IUtf siua J J i — liiSLUJ UUUC< J 
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edges or disturbance points in the region with 
constant cross-section «mi the boundary* wall of 
the nozzle in this region, by which the introdu c- 1 ; 
and fixing of ihe siiock wave is further 

S ensured at a definite point . The disturbance 

points may aiso be designed in the forro of fine 
gas streams blovn into the region with constant 
cross -sect i on . 

Before entering into the portion with 

j fi constant cross-section, the Tibers should be 

mj) idified. A subsonic diffuser 12 is connected 
to the part with constant cross-?ection } in which 
diffuse/ the flow rate -.-f the blasting medium 
is funber reduced. The oulJvi speed of the 

j- blasting medium from the subsonic dif fuser is 
preferably less than 2C* m/s r particularly pre- 
ferred from 5 to 15 nj/'s. 

In order to forrn a fiber mat, the fibers 
then fall m a known manner on to £* perf orated 

2n I'fmveyor belt, heJow which the blasting air j? 
removed by suction. 

The drawing nozzle according t u the invent ) '.ir; 
mey in principle have a rotai jiwialJy-symraetrical 
i russ-sect i on. In this ca^e, a nozzle is \o he 

j- provided under each rneli t mi t I e t opening.'- Di^- 
Advantage? of a nozzle havuir a ro i& t i ona J 1 > - 
<?yrrjiret ri ca i cross seiT i«-h arc the relflti v#»)y -^ma I I 
throughputs of ft few ka/lt per r*'>y.zle and the 
problem <»f producjns? a iot o: nozzles with hjiih 
regularity and narrow tolerances ct^ w** I 1 as the 
proijJ*MB of exacUy p> • ^ i i 1 • -n j uii each J107.2U rfl«ii\*c 
to the niM t nut 1 t* t «»pi*ni;ur "1 thr t-ruuililr, 
Therefor'-, a drawing ri'v/I^ is preirrred which 
has a slit-shaped (tu*».v .st'ft ion and is positioned 

>=", below a row uf rcelt outlet openings, whereby a 
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plurality cf melt stream* flow into the nozzle. 
For example, several hundred melt outlet openings 
could be provided ax relatively short mutual 
spacings. The mutual spacing may thereby only 
amount to a little more than double the diameter 
of a melt outlet opening (Figure 10 >. 

High** - throughputs in the drawing nozzle may 
be achieved when the melt outlet openings are 
positioned in a double row, vheieby the tvo rov? 
of openings are staggered "over a gap". Figure 11 
illustrates such an arrangement with tvo rows of 
melt outlet openings 2" and 2". 

The pressure arc? over the drawing nozzle 
may be produced by excess pressure in the crucible 
surroundings- For example, the underside of 
The crucible and the inlet of the drawing nozzle 
nav be positioned in a pressure chamber in which 
a pressure of more than 2 bars, preferably approx- 
imately 3 bars is maintained. 

Anv gases, for example superheated «teani it 
combustion waste gases, may be used as xhe blasting 
medium. For example, for separating particular^ 
high-melting mineral fxbers it nay be appropriate 
to protect the high-grade metal crucible from 
ce.rrr.sion by using a reducing blasting medium, 
for example reducing combustion waste gases from 
combustion with an oxyxen deficit. If combustion 
waste gases are used as the blasting medium, n 
may be appropriate to produce these directly in 
the pressure chamber which contains The under- 
side of the crucible with the blasting ii'.ztle 
inlet. 1" order that the melt nay issue from the 
crucible when carrying nut th<> process in ini* 
manner, a corresponding hydrostatic pressure m«st 
be produced over the melt surface. 
1* A 20 193 
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On the oihcr Hand, it is also possible to 
carry cut the process such that the diffuser outlet 
op-./s .oto a low pressure chamber of, for example, 
fr to 0.3 bar and the ambient pressure of 

tb f .oible is at nom^l atmospheric pressure. 
Sluices must then be provided through which the 
fibers are conveyed into the atmosphere. 

The technical means required for carrying out 
the process by method* ir. which tne surroundings 
of the crucible and/or the fiber deposit are not 
at atmospheric pressure, are relatively complex. 

Therefore, the difference in pressure for 
producing the blasting medium flow is preferably 
produced by propulsion jet nozzles (Figure k). 

For this purpose, a mixing zone 13 is 
provided between the outlet er.d 10 of the diverging 
portion 10 of the drawing n^zle and ihi inlet 
into the constant portion il of the ..orzie, in 
which the pressure conversion takes place by 
shock. Propulsion Jet nobles H. open into this 

mixing *°ae 13 * nd ^ ne P™^ llan ^ is WlLh 
the blasting medium therein. 

^blent air x« ^cd a* the ttlastin* medi.um. . 
In this case, air is appropriately also used 
or as the propeilant. F-.r exam,,!*, compressed air 
".. .o£ fc-baro ^ 4* sufj-li-' v.a the lanes J T> . wmch 

air is expanded through the propulsion jet nuzzles 
i:. and thereby reuche, *poeds uf.mor* than 
« l0 0 ■ /«. preferably uawe.n vuo and ouu 0/5. The 
p.opulsx,,n jcu are « S *c-u with the re W ,n,a 8 flow 
aceortina to U.i- 1 f.vcnt 1 a, constant pressure 
or slmhtiy tlecrc^Jii" ,-..s>u re . 

The ,,ru P uls.«« J c ' '-.,,,.U-s preferably 
designed as Lava,: n.././.lc» Ui^* •' ■ 

. in, it»L'd into the mixing 
The prupursion jet i> "uiOlu 
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Z cne outside the nozzle such that a flow 
charm*! 16, restricted on one side with a 
hall-sided constant or slightly converging 
cross-section is produced by the vail • 
fte course of the cross-section over the ,« f ib 
or tne fixing zone is appropriately deterged 

by empirical means. 

Supersonic speed still prevails at the 

end of the mixing zone 13. 

The Temperature of the blasting medium 
is of minor significance for cooling the i^ers 
-n view of the elevation of the ^mperatur. of 
xhe mitral melt. Even the temperature of 
combustion gases of approximately 1000*C is re- 
15 duced in the drawing nozzle by ad.abatic expaasian 
to from 500 to 700°C. The higher viscosity of 
hot gases causes a greater friction between the 
blasting »ediu* and the melt threads and there- 
fore promotes the draving-out operation. H.vever, 
it is preferred according to the invent i.-.n r, u„ 
aB bient air at room temperature a, th. blading 
medium . 

It i« particularly preferred tnai the -ell 
outlet openings also be Mow. -l« hot S a S .<> 
„ tbat tne ..It »re» S a" surrounded 

Lawing-out effect is obtained by bi.hly v.-c.-. 
Sunder energetical, part le.l-r.y 
conditions, in XI- 1 U nl>- »»" ... u. 

^astins «dl- ba S t„ bo ..eatod , ... an e.e w,e 

*•+... . 1 hoi Iras nrt' UUNl> 

temperature. The quantity »l f-i -<*• P 

«. rt m t „ „!• a he total .|uar.tiu 

constitutes from lO t«» i .> 

r.f the blasting medium. 

The hot gas film .urround th« ™* 
ffla y *e produced, fur example, in-th-t .mall **s 
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the diverging portion of the drawing nozzle 
required, then a disturbance in the supersonic 
flow of the blasting medium by the laminar 
boundary layer formation may also be prevented 
by retracting the nozzle vail at the point at 
which the separation takes place and thus 
providing additional space lor a turbulent 
boundary layer. This is shown in Figure S. 
The diverging portion ? of the drawing nozzle is 
suddenly expanded at point Z where the separa- 
tion takes place. The expansion should be effected 
by approximately from 1 to 1.5 »"> on each side. 
In this manner, tbe diverging portion of the 
drawing nozzle may be extended to from 50 to 65 ma 
without removing the boundary layer by suction. 

In the case of slit-shaped drawing nozzles, 
into which flow a number of melt streams, for 
example several hundred welt streams, the danger 
exists in particular in the subsonu diffuser 
that, as a result of varying pressure increases 
with a slightly varying flow impulse in the depth 
of the slit (vertical to the drawing plane}, 
transverse streams and separations from the fli.w 
develop which prevent a regular fiber exit at the 
outlet of the diffuser. Th^efnre, How obstruction* 
are preferably provided to prevent transverse flows 
in the diffuser. The flow obstructions may bo 
desicned, for example, as dividing plates which 
extend over at least a part of the diffuse ■•re- 
section. They preferably only extend .jvcr a pari 
of the cross-section of the diffuse.-. The tup 
edge of the dividing plate* should furm an an* I e t.v 
less than <.5° . preferably less lUan ~V with the- 
longitudinal plane of tne drawing 1-.../.7. 1 * A pre- 
ferred embodiment nf tn* dividing platen is 
Le A 20 T93 
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The claims defining the invention are as follows: 
!. In a process for the production of mineral wool 
fibers according to the ]e; blast process, comprising 
issuing at least one melt stream from at least one 

5 opening in the base cff a melting crucible into a 

converging-diverging drawing nozzle, flowing a gaseous 
bl..ting >-edium into the .ozzle substantially parallel 
ro the melt stream so as o separate the melt stream 
into fibers, the blaster nediam being drawn into tne 

10 nozzle oy suction due tc a pressure dro? produced 

between the nozzle inlet and outlet, and passing the 
fibers and spent blasting gas into a dififuser connected 
downstream of the »©«le to reduce the gas flow rate, 
the improvements which comprise effecting 

_ 4 n -he inlet of the drawing 
',5 a) a maximum drop pressure in tne m«» 

nozzle; 

i -i rhe divercinq portion 
b) a minimum dro? pressure BA ^ * 

of the drawing nozzle over a maximum length 
Without separation (transitiorJ of the laminar 

20 boundary layer ; 

c > the subsequent pressure conversion initially with 
a shoe* at a constant cross-section of the 
drawing nozzle and subsequently in a subsonic 
dif f user. 

25 2. Process according to claim 1. wherein the pressure 
drop is effected by propulsion jets flowing in at 

the end of the diverging portion. 

3 Process according t, claim 2, wherein the propulsion 
jets are mixed with the blasting medium at constant 
2 Q pressure. 
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